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(54) Decorative laminate, and method for making same 

(57) Multilayered dimensional laminates with 
improved depth appearance are provided that include a 
plurality of decorative layers having the same or differ- 
ent patterns layered so that a portion of each pattern is 
visible in the final dimensional laminate. Such laminate 
may further include a backing or core. Methods for mak- 
ing and using the multilayered dimensional laminates 
are also provided. 
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Description 

[0001] The present invention relates to decorative 
laminates, to lay-ups for such laminates, and to meth- 
ods of making such laminates and lay-ups. In another 
aspect, the present invention relates to multi-layered 
decorative laminates having a patterned depth appear- 
ance, lay-ups for such multi-layered decorative lami- 
nates, and to methods of making such multi-layered 
decorative laminates and lay-ups. In even another 
aspect, the present invention relates to a multi-layered 
decorative laminate where each decorative layer has a 
pattern off-set one from the other or each layer has the 
same or different pattern so that when the mufti-layers 
are assembled into a composite structure, the resulting 
overall pattern has an appearance of depth or appears 
three-dimensional. 

[0002] Decorative laminates or laminates prepared by 
heat and pressure consolidation have been produced 
commercially for a number of years, and have found 
widespread acceptance in the building and furniture 
industry as counter and table tops, bathroom and 
kitchen work surfaces, wall paneling, partitions and 
doors. Such decorative laminates can be described as 
containing a number of laminae that are consolidated to 
form a composite or unitary structure carrying a surface 
decoration which can range from something as simple 
as a solid color to something as complex as an 
embossed simulated wood grain finish. 
[0003] More specifically, a decorative laminate gener- 
ally comprises plural layers of synthetic resin impreg- 
nated paper sheets consolidated or bonded together 
into a unitary structure under heat and pressure. In nor- 
mal practice, the decorative laminate assembly, from 
the bottom up, consists of a core of one or more sheets 
impregnated with phenolic resin, above which lies a 
decorative sheet impregnated with melamine resin. The 
core or base member functions to impart rigidity to the 
laminate and usually comprises a solid substrate which 
may or may not be formed prior to the initial laminating 
step. Prior to stacking, the sheets of the core member 
are impregnated with a water alcohol solution of phenol 
and formaldehyde or a formaldehyde precursor, dried 
and partially cured in a hot air oven, and finally cut into 
sheets. Examples of such a base or core member 
include: (1 ) a plurality of sheets of 90 to 1 50 pound ream 
kraft paper impregnated throughout and bonded with a 
substantially completely cured phenolic resin which has 
been convened to the thermoset state during the initial 
is laminating step; (2) a precured plastic laminate such 
as glass fiber-reinforced thermoset polyester resin lam- 
inates or the like; (3) a wood product such as hard- 
board, woodwaste or particle boards, plywood or the 
like; (4) a mineral base board such as cement-asbestos 
board, sheet rock, plaster board or the like; or (5) a com- 
bination of these substrates. 

[0004] The decorative sheet generally functions to 
give an attractive appearance to the laminate, and also 



gives the panel its surface characteristics (i.e., resist- 
ance to chemical agents, to heat, to light, to shock and 
to abrasion). The decorative sheet typically is a high 
quality 50 to 125 ream weight, pigment filled, alpha cel- 

5 lulose paper that has been impregnated with a water- 
alcohol solution of melamine-formaldehyde resin, dried 
and partially cured, and finally cut into sheets. The dec- 
orative sheet, prior to with the resin, may be of a solid 
color or may comprise a decorative design or pattern, or 

io a photo-gravure reproduction of natural materials, such 
as, wood marble, leather, etc. 

[0005] The decorative laminate is generally obtained 
by placing the resin impregnated core and decorative 
sheets between steel plates and subjecting the laminate 

75 stack to temperatures ranging from about 150°F to 
about 500° F and pressures ranging from about 800 to 
about 1 600 psi for a time sufficient to consolidate the 
laminate and cure the resins (generally about 25 min- 
utes to an hour).This causes the resin in the paper 

20 sheets to flow, cure and consolidate the sheets into a 
composite or unitary laminated mass referred in the art 
as a decorative high pressure laminate. More than one 
laminate can be formed at one time by inserting a plu- 
rality of assembled sheets in a stack with each assem- 

25 bly being separated by a release sheet which allows the 
individual laminates to be separated after consolidation. 
[0006] Finally, the decorative laminates so formed are 
bonded to a reinforcing substrate, such as plywood, 
hardboard, asbestos board, particle board or the like. 

30 [0007] One drawback to these high-pressure decora- 
tive laminates are that the decorative sheet has only 
surface depth. Thus, the pattern imparted to the lami- 
nate by the decorative layer can only convey an appear- 
ance of depth through a patterned rendition of depth on 

35 the surface of the decorative layer. However, this sur- 
face pattern does not convey that same visual impres- 
sion as structures that have visual elements that 
actually occur at different depths of the material and are 
visible to the observer s eye such as the visual appear- 

40 ance of most naturally occurring rocks and similar prod- 
uct. 

[0008] There is a need in the art for high-pressure 
decorative laminates that have layered decorative 
sheets that when consolidated together produce a dec- 

45 orative laminate with visible features of the pattern that 
occur in different layers of the laminate, not just at a sin- 
gle decorative sheet depth as is standard in the art. 
[0009] There is even another need in the art for lay- 
ups useful for making such above described high-pres- 

so sure decorative laminates that have layered decorative 
sheets. 

[0010] There is still another need in the art for a 
method of making the above described lay-ups. 
[0011] There is yet another need in the art for a 
55 method of making high-pressure decorative laminates 
that have layered decorative sheets that when consoli- 
dated together produce a decorative laminate with visi- 
ble features of the pattern that occur in different layers of 
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the laminate, not just at a single decorative sheet depth 
as is standard in the art. 

[001 2] These and other needs in the art will become 
apparent to those of skill in the art upon review of this 
specification, including its drawings and claims. 
[0013] It is an object of the present invention to pro- 
vide for high-pressure decorative laminates that have 
layered decorative sheets that when consolidated 
together produce a decorative laminate with visible fea- 
tures of the pattern that occur in different layers of the 
laminate, not just at a angle decorative sheet depth as 
is standard in the art. 

[0014] It is another object of the present invention to 
provide for lay-ups useful for making such above 
described high-pressure decorative laminates that have 
layered decorative sheets. 

[0015] It is even another object of the present inven- 
tion to provide for a method of making the above 
described lay-ups. 

[001 6] H is still another object of the present invention 
to provide for method of making high-pressure decora- 
tive laminates that have layered decorative sheets that 
when consolidated together produce a decorative lami- 
nate with visible features of the pattern that occur in dif- 
ferent layers of the laminate, not just at a single 
decorative sheet depth as is standard in the art. 
[0017] These and other objects of the present inven- 
tion will become apparent to those of skill in the art- 
upon review of this specification, including its drawings 
and claims. 

[0018] According to one embodiment of the present 
invention, there is provided in pre-laminated form a lay- 
up, and in laminated form a decorative member, having 
two or more two decorative layers with decorative pat- 
terns. The transparencies and orientation of the decora- 
tive layers allow for at least a portion of each decorative 
pattern to be visible through the top layer to give the 
laminate an appearance of depth. In a more specific 
embodiment of this embodiment, a separating sheet 
may be provided between one or more of the facing 
decorative sheets. In another more specific embodi- 
ment of this embodiment, the decorative member may 
be provided a backing or core member. In even a more 
specific embodiment of this embodiment, the core com- 
prises a plurality of phenol-formaldehyde resin impreg- 
nated paper layers, and the decorative layers comprise 
melamine-forrnaldehyde resin impregnated paper. 
[0019] According to another embodiment of the 
present invention, this is provided a method of making 
the above described lay-up and decorative member. 
The method generally includes forming the lay-up com- 
prising a stack of at least two resin impregnated decora- 
tive layers having a decorative pattern. The 
transparencies and orientation of the decorative layers 
of the stack are such that upon consolidation with heat 
and pressure, at least a portion of each decorative pat- 
tern of each decorative layer will be visible through the 
top decorative layer to give the laminate an appearance 



of depth. The method further includes lamination of the 
lay-up by application of sufficient heat and pressure to 
the lay-up to and cure the resins and consolidate the 
lay-up into a decorative laminate. 

5 [0020] According to even another embodiment of the 
present invention, there is provided in pre-laminated 
form a lay-up, and in laminated form a multilayered lam- 
inate, which generally includes a backing sheet or core 
upon which is disposed the above described decorative 

io layers. 

[0021] According to still another embodiment of the 
present invention, there is provided a method of making 
the above described lay-up or multilayered laminate. 
The method generally includes forming the lay-up com- 

15 prising a stack of a core or backing upon which is dis- 
posed at least two resin impregnated decorative layers 
having a decorative pattern. The transparencies and 
orientation of the decorative layers of the stack are such 
that upon consolidation with heat and pressure, at least 

20 a portion of each decorative pattern of each decorative 
layer will be visible through the top decorative layer to 
give the laminate an appearance of depth. The method 
further includes lamination of the lay-up by application 
of sufficient heat and pressure to the lay-up to and cure 

25 the resins and consolidate the lay-up into a decorative 
laminate. 

[0022] According to yet another embodiment of the 
present invention, there is provided in pre-laminated 
form a lay-up, and in laminated form a multilayered lam- 

30 inate. This lay-up or laminate generally includes a core, 
a stack of at least two decorative layers disposed on the 
core, and a separating layer interposed between at least 
two of the decorative layers. Each decorative layer com- 
prises a decorative pattern, with the transparencies and 

35 orientation of the decorative layers of the stack sufficient 
to allow for at least a portion of each decorative pattern 
to be visible through the top layer to give the laminate an 
appearance of depth. 

[0023] According even still another embodiment of the 
40 present invention, there is provided a method of making 
the above described lay-up and multilayered laminate. 
The method generally includes forming the lay-up com- 
prising the core or backing sheet, the stack of at least 
two resin impregnated decorative layers disposed on 
45 the core, and separating layers disposed between fac- 
ing decorative sheets. The transparencies and orienta- 
tion of the layers of the stack are sufficient such that 
upon consolidation with heat and pressure at least a 
portion of each decorative pattern to be visible through 
so the top layer to give the laminate an appearance of 
depth. The method further includes application of suffi- 
cient heat and pressure to the lay-up to and cure the 
resins and consolidate the lay-up into a decorative lam- 
inate. 

55 [0024] According to the present invention, decorative 
laminates can be prepared that have an enhanced 
appearance of pattern depth by providing a decorative 
member having overlaying layers of patterned decora- 
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tive sheets so thai each pattern or part thereof is visible 
through the top of the final consolidated laminate. 
[0025] The decorative member of the present inven- 
tion may be substituted for the decorative sheet of a 
high pressure decorative laminate. Thus, it would be 
expected that a laminate lay-up utilizing the decorative 
member of the present invention would generally 
include, from the bottom up, of a core of one or more 
sheets impregnated with phenolic resin, above which 
lies the inventive decorative member impregnated with 
melamine resin. 

[0026] As with traditional decorative laminates, in the 
present invention, the core or base member functions to 
impart rigidity to the laminate and usually comprises a 
solid substrate which may or may not be formed prior to 
the initial laminating step. Prior to stacking, the sheets 
of the core member are impregnated with a water alco- 
hol solution of phenol and formaldehyde or a formalde- 
hyde precursor, dried and partially cured in a hot air 
oven, and finally cut into sheets. Non-limiting examples 
of such a base or core member include: (1) a plurality of 
sheets of 90 to 150 pound ream kraft paper impreg- 
nated throughout and bonded with a substantially com- 
pletely cured phenolic resin which has been converted 
to the thermoset state during the initial laminating step; 

(2) a precured plastic laminate such as glass fiber-rein- 
forced thermoset polyester resin laminates or the like; 

(3) a wood product such as hardboard, woodwaste or 
particle boards, plywood or the like; (4) a mineral base 
board such as cement-asbestos board, sheet rock, 
plaster board or the like; or (5) a combination of these 
substrates. 

[0027] The decorative sheets of the inventive decora- 
tive member of the present invention can be separated 
by optional separator sheets having variable transpar- 
ency or the decorative sheets themselves can have var- 
iable transparency so that differing amount of each 
pattern will be visible through the top of the laminate 
upon final consolidation or curing. In this manner, a lam- 
inate can be constructed that improves the overall 
appearance of depth because the overall or resulting 
pattern is a combination of patterns occurring at differ- 
ent depths of the laminate structure, where the visibility 
of the deeper patterns can be augmented by changing 
the transparency of the structure between the deeper 
patterns and the surface of the laminate. 
[0028] The optional separator sheet may be inter- 
posed between any two abutting decorative sheets as 
necessary to provide the final desired look. It should be 
understood that more than one separator sheet may be 
disposed between any two abutting decorative sheets. It 
should be understood that one or more separator 
sheets may be optionally provided between none, some 
or all of the abutting decorative sheets. It should also be 
understood that where two or more optional separator 
sheets are utilized, they may have the same or different 
transparency as necessary to achieve the final desired 
look. 



[0029] According to the present invention, the decora- 
tive laminate sheet lay-up includes several layers of 
thermosetting resin impregnated core stock (preferably 
kraft paper) supporting a thermosetting resin impreg- 
s nated decorative member of the present invention, 
which may be further overlaid with a thermosetting resin 
impregnated overlay sheet. 

[0030] In the practice of the present invention, it is 
believed that any of the known thermosetting resins 

io employed in making decorative laminates may be uti- 
lized. As a non-limiting example, preferably a phenol for- 
maldehyde resin is utilized for the core stock, and 
preferably a clear melamine formaldehyde resin for the 
decorative and overlay sheets. The inventive decorative 

is member or overlay sheets or layers can also be textured 
during consolidation. Generally, several laminates are 
made at a time with a release sheet interposed there 
between for easy separation after consolidation. 
[0031] The prior art methods utilized to laminate a 

so core and decorative sheet are believed to be suitable for 
laminating the present invention decorative member 
and core sheets. In such a method, a decorative lami- 
nate is generally obtained by placing the lay-up com- 
prising the resin impregnated core and decorative 

25 member between steel plates and subjecting the lay-up 
to temperatures ranging from about 150°F to about 
500°F and pressures ranging from about 800 to about 
1600 psi for a time sufficient to consolidate the laminate 
and cure the resins (generally about 25 minutes to an 

30 hour). This causes the resin in the paper sheets to flow, 
cure and consolidate the sheets into a composite or uni- 
tary laminated mass referred in the art as a decorative 
high-pressure laminate. 

[0032] In the practice of the present invention, the 

35 inventive dimensional solid surface laminates are 
obtained by orienting the multiple decorative layers and 
variable transparency layers in such a way that the 
resulting overall decorate appearance has an enhanced 
and actual depth aspect to the pattern. Additionally, the 

40 plurality of decorative layers could be dyed so that not 
only will the resulting pattern have depth; it will also 
have color depth (different colors or shades at different 
depths in the layered structure). 
[0033] One preferred embodiment of the laminates of 

45 the present invention is to layer, on top of the core, a plu- 
rality of patterned decorative layers where the layers are 
laid-up such that each pattern is off-set one from 
another making each pattern visible through the top 
decorative layer or overlay sheet of the formed laminate. 

so As a non-limiting example, suppose that each pattern is 
a wood grain pattern, then during lay-up each wood 
grain pattern would be arranged so that the patterns do 
not substantially overlap, i.e.. the patterns are offset in 
the xy plane one from the other. In such a construction, 

55 the resulting overall appearance will be one of a depth 
wood grain instead of a surface graining appearance. 
As another non-limiting example, each pattern could be 
a marble pattern laid-up so that each individual pattern 
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would be visible after consolidation, giving the surface 
laminate an improved look relative to actual marble or 
the synthetic marble solid surface compositions. 
[0034] The decorative laminates of the present inven- 
tion can also include separating layers interposed 5 
between all or some of the decorative layers of the dec- 
orative member. These separating layers are designed 
to have the same or different transparency or opacity 
indexes so that each decorative pattern can be visually 
augmented by the separating layer. Thus, if one desired 10 
a dimensional laminate with a translucent sub-pattern 
or patterns therein, one would use translucent separat- 
ing layers between the top decorative layers and the 
sub-decorative layers. 

[0035] Using variable pattern intensities and variable is 
transparency separating layers, one can obtain any 
desired dimensional appearance one desires from the 
appearance of very deep gaining or marbling to the 
appearance of ghost or phantom patterns barely visible 
through the principle or dominant pattern of the top 20 
most decorative layers. 

[0036] In the practice of the present invention, there 
may be utilized, as desired and/or necessary, antioxi- 
dants, antiblock agents, slip agents, cross linking 
agents, stabilizers, ultraviolet ray absorbers, lubricants, 25 
foaming agents, antistatic agents, organic and inorganic 
flame retardants, plasticizers, dyes, pigments, talc, cal- 
cium carbonate, carbon black, mica, glass fibers, car- 
bon fibers, aramid resin, asbestos, as well as other 
fillers as are known in the art. 30 
[0037] While the illustrative embodiments of the inven- 
tion have been described with particularity, it will be 
understood that various other modifications will be 
apparent to and can be readily made by those skilled in 
the art without departing from the spirit and scope of the 35 
invention. Accordingly, it is not intended that the scope 
of the claims appended hereto be limited to the exam- 
ples and descriptions set forth herein but rather that the 
claims be construed as encompassing all the features 
of patentable novelty which reside in the present includ- 40 
ing all features which would be treated as equivalents 
thereof by those skilled in the art to which this invention 
pertains. 

Claims 45 

1 . A multilayered laminate comprising: 

a stack of at least two decorative layers, 
wherein each layer comprises a decorative pat- so 
tern, 

wherein one of the decorative layers comprises 
a top decorative layer of the stack, and 
wherein the transparencies and orientation of 
the decorative layers of the stack allow for at 55 
least a portion of each decorative pattern to be 
visible through the top layer to give the lami- 
nate an appearance of depth. 



2. The laminate of claim 1, wherein each decorative 
layer has the same or different pattern. 

3. The laminate of claim 1 or 2. further comprising a 
separating layer interposed between the decorative 
layers of the stack. 

4. The laminate of claim 3. wherein the separating 
layer is translucent. 

5. The laminate of any preceding claim, further com- 
prising a core upon which the stack is disposed. 

6. The laminate of claim 5, wherein the core com- 
prises a plurality of phenol-formaldehyde resin 
impregnated paper layers and wherein the decora- 
tive layers comprise melamine-formaldehyde resin 
impregnated paper. 

7. A method of making a multilayered laminate, the 
method comprising the steps of: 

A. forming a lay-up comprising a stack of at 
least two resin impregnated decorative layers, 
wherein each layer comprises a decorative pat- 
tern, wherein one of the decorative layers com- 
prises a top decorative layer of the stack, and 
wherein the transparencies and. orientation of 
the decorative layers of the stack are selected 
so that upon consolidation with heat and pres- 
sure at feast a portion of each decorative pat- 
tern is visible through the top layer to give the 
laminate an appearance of depth; and 

B. applying sufficient heat and pressure to the 
lay-up to cure the resins and consolidate the 
lay-up into a decorative laminate. 

8. The method of claim 7, wherein each decorative 
layer has the same or different pattern. 

9. The method of claim 7 or 8, wherein the lay-up 
comprises a separating layer interposed between 
decorative layers. 

10. The method of claim 9, wherein the separating layer 
is translucent. 

11. The method of any of claims 7 to 10, wherein the 
lay-up further includes a core upon which the stack 
is disposed. 
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